duced to one fortieth. This substitution thus provides two distinct advantages. First, the chip size of the novel field programmable device can be reduced. Second, the routing delay falls because the ON resistance of the switch is very low. We estimate the routing delay reduction ratio to be from 20 to 40% using typical parameters of the interconnections. Consequently, we can reduce the chip size further and also reduce the power consumption.
To demonstrate the potential of our novel switch for programmable CBICs, we fabricated a 4 × 4 crossbar switch. The crossbar switch is a fundamental component in field programmable devices. The crossbar switch can be composed of a solid-electrolyte switch only. If the relationship between the program voltage (VPP) and the threshold voltage (VTH) of the switch is given by VTH < VPP < 2VTH, the crossbar switch can be properly programmed. However, because each fabricated switch had a wide VTH distribution, programming could not be properly done. Accordingly, we used a pass transistor in the cross-point switch to program each element.
The diagonal elements of the matrix were programmed to ON, and the off-diagonal elements were programmed to OFF. Then, X0 through X3 were successfully transferred to Y0 through Y3. Second, when the crossbar switch was reconfigured, proper output signals were obtained. This reconfiguration was repeatedly made. The operation voltage was 1.8 V, which was larger than the threshold voltage of the switch. The state of the switch therefore changed during normal operation. In the experiment, the normal operation was limited to within 2 − 8 ms. To achieve stable operation we have to increase the VTH of the switch. To program each switch without a pass transistor we should improve the distribution of VTH. * , * * * * * * * * * , * * * * * * , * * * * * * , * * * * * * , * * Solid Electrolyte Nanometer Switch We have investigated solid-electrolyte switches that utilize electrochemical reactions (deposition and dissolution) of metallic ions. The switch turns off or on when a metallic bridge electrochemically forms or dissolves in the solid electrolyte. Each state is nonvolatile and the switching is repeatable up to 10 5 cycles.
The promising application is a programmable switch in a field programmable logic because of its small size (< 30 nm) and low ON-resistance (< 100Ω). In this paper, we will discuss the electrical characteristics, operation principle, and applications of the solid electrolyte switch.
Keywords: solid electrolyte, electrochemical reaction, programmable logic
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